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[69]  
XIII .  On the Oxides of Gold, Tin, and other !I/[etals ; with 
Hints for extending their U, es in Dyeing. Communicated" 
in a Letter to M. BmVrHOLLET by M. JoHn MICHAEL 
I- IAu S SMAN ~. 
I BELIEVE that I am as well founded as yourself in admit- 
ting of intermediate rms of oxidation between the minimmn 
and maximum of several metallic substances. I shall, by- 
and-by, cite an" example of tile oxide of tin at the minimum 
precipitated from its muriatic solution, and redissolved by an 
excess of caustic potash; the Mkaline metallic solution of 
which I have already mentioned in my observations upon 
the Adrianople red, inserted in the .Annales de Chimiet, as 
well as in another memoir upon the eoloured oxides of tin, 
given to the public in the Journal de Physique. In avoid- 
ing to dilate the muriatie solution of tin too much with 
water, and employing a solution of caustic potash very nmch 
coneentrated, a considerable quantity of caloric disengages 
itself during the mixture of these two liquors : one portion 
of the tin precipitates itself in the metallic state, while the 
other remains in solution in a state of intermediate oxida- 
tion. This alkaline solutiou has so strong an aflinitv tbr 
oxygen, that it changes into a gray colour the yellow oxide 
of gold fixed upon a piece of cotton by means of ammonia, 
while a similar yellow piece does not change its colour when 
allowed to soak in a pure liquor of caustic potash. The 
same change takes place upon plunging a small piece of 
cotton, which had been saturated with a solution of gold, 
well ~queezed and dried, into an alkaline solution of tin, 
The same effect will follow if we pour into this alkaline so- 
lution a solution of gold diluted with water. 
The change of the yellow eolour of the oxide of gold by 
the alkaline solution ol ~ tin is not the only proof of the in-, 
termediate oxidation : this liquor, besides, possesses thepro, 
perty of extracting the blackish brown colour of the oxide of 
manganese fixed upon a piece of cotton by an alkaline pre- 
* From the Annale,¢ de Chimic, No. 16~. 
~', See Pkil. Mag. rot. xiL and vol. xviiL 
E 3 cipitate 
D
ow
nl
oa
de
d 
by
 [U
niv
ers
ity
 of
 C
ali
fo
rn
ia,
 Sa
n D
ieg
o]
 at
 13
:01
 29
 Ju
ne
 20
16
 
7o 0~ the Oxides ofGold, Tin, ~c. 
cipitate. All these changes will take place more rapidly 
iL befbre performing tile precipitation and re-solution by 
the liquor of caustic potash, the muriatlc solution of tin is 
diluted with six or eight parts of water. In this case there 
will be no perceptible xtrication of caloric, and there will 
be no precipitation of tin in a metallic state. This solution, 
the oxidation of which approaches to the term of minimum, 
preserves in general, without any precipitation of oxide, an 
aqueous transparency. Exposed for a long time to the at- 
mospheric air, it does not lose the property of changing the 
yellow oxide of gold into gray, and of extracting the blackish 
brown eolour of the oxide of manganese fixed upon a piece 
of cotton. 
The oxide of manganese may present itself under different 
degrees of oxidation. If we impregnate a piece of cotton 
cloth with a transparent solution of sulphate of manganese, 
it will preserve its whiteness in drying : upon plunging the 
piece of cotton cloth thus impregnated into a solution of 
potash in astate of carbonate dr of causticity, it willj when 
washed, be changed into a brown colour by the action of the 
atmospheric air. This colour will acquire a very dark hue, 
almost approaching to black, upon being allowed to remaitl 
some time in an alkaline oxvmuriatic solution. This oXy- 
genated alkaline liquor will assume apurple colour, of a more 
or less transparent intensity, on leaving therein exposed, a
longer or shorter time, some brown precipitate of manganese 
in place of a piece of cloth coloured ~qth this metallic sub- 
stance, which therein dissolves itself; being oxidated by the 
fluid. 
In general, it is proper to attend to particular results in 
exposing all the metallic oxides to the action of this oxyge- 
nated muriatic alkaline liquor. Thi~ perhaps, would be the 
means of giving them acid properties, and of proving at the 
same time more and more the gradual oxidation of most 
metals. Above all, it may be remarked of" the white oxide 
of lead, which becomes gradt, ally more and more coloured 
by a long exposure in this oxygenated liquor, in which it is 
necessary, nevertheless, to stir it often. 
The muriatic and ,fitro-muriatie solutions of tin, very 
much 
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On the Oxides of Gohl~ T{n, &c. 71 
~nuch diluted in water, have an aqueous transparency when 
they are well made ; but when mixed together~ a fine eolour, 
like that of Malaga wine, is produced ~ a circumstaime wh~el~ 
could never happen, unless lhe oxygen of the nitro-muriatic 
solution united with the muriatic solution of till. If; in a 
similar mixture, we pour by little and little, stirring it at the 
same time, the solution of gold with a great excess of acid, 
and diluted in 13o to 16o parts of water, the. intensity of 
the colour of a similar mixture will increase more and more, 
and latterly present a very fine purple tincture, in which all 
sorts of stuff~ may be dyed. By making the nitro-muriatic 
solution predominate, shades of peach flowers and lilies will 
be obtained ; and, on the contrary, shades more or less gray 
are obtained by making the muriatie solution of tin predo- 
minate. Care must be taken, however, not to employ the 
latter in too great abundance, becaus% in powerfully extri- 
cating the oxygen from the oxide of gold, it will deoxidate it
too much, and precipitate it. The precipitate produced ia 
this ease is not entirely deprived of oxygen, which hinders 
it t¥om gilding silver in the cold, like the ashes produced 
from the combustion of a piece of cloth impregnated with a 
solution of gold. The longer or shorter preservation of the 
golden tincture will depend entirely upon the proportions of 
the" two different solutions f tin, more or less overcharged 
with acids, and the solution of gold, in which the acid 
ought always greatly to predominate. In exposing the 
purple tincture of gold, of the most perfect ransparency, to 
a strong heat, it will decompose itself, and precipitate the 
colour known by the name of purple of Cassius, the beauty 
of which will depend more or less on the nitro-muriatic so- 
lution of tin employed, which, mixed by itself with solution 
of gold, without he intervention of nmriate of tin, produces 
no change of colour, and preserves itself a long time without 
forming arLy precipitate, if }he mixture is not too much di- 
luted wlth water. The purple tincture of gold is, properly, 
nothing else than the purple of Cassius, kept in soluti,m by 
means of the oxygen of the nitro-muriatie solution of till ; 
and there is every_reason to believe that in the purple of 
Cassius the oxide of gold is in some measure onibined with 
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7~ On the Oxides of Gold, Tin, ~c. 
the oxide of tin, which, giving up to it its oxygen during 
its application to porcelain, hinders, in my opinion, the gold 
from reducing itself and regaining its metallic lustre. I 
cannot subscribe to the opinion of Dr. Richter, of Berlin, 
who a~serts, m a memoir which I have not read, to have 
mathematically denaonstrated that the gold of a crimson eo- 
lour on porcelain is in the metallic state. 
The purple tincture of gold might, perhaps, be made use 
of to advantage in the dyeing of silks, although the price 
might be high : the eolour obtained from it surpasses every 
other in solidity, because there is no combustion which can 
destroy it. It will be prudent, however, to agitate the stuffs 
a long time in the tincture ; and, to obtain shades more or 
less deep, it will be necessary to repeat he immersion of the 
stuffs more or less often, taking care to squeeze them welt, 
and drying and shaking them between every immersion. 
The gradation of shades through which a mixture of the 
rfitro-muriatie and muriatie solutions of tin passes, weakened 
by pouring into it, drop by drop, a solution of gold with a 
great excess of acid, and very much diluted with water, in- 
dicates, as I think, a gradual oxidation. .An acetic solu- 
tion of iron, even, appears to ascertain the same; because, 
from a watery g~'een, it acquires more and more a reddish 
yellow cast when exposed to the atmospheric air, or in con- 
tact with oxygen gas. 
I have made it appear, in a memoir upon the tifleture of 
the alkaline mars of Stahl, that the sulphate of iron may. 
also hyper-oxygenate itself, and lose the excess of oxygen by 
the action of light. In making a mixture of the concen- 
trated sulphuric acid and the nitric solution of'iron, I ob- 
tained, after the evaporation of the nitric acid, and upon 
making the residue attract the humidity of the air, by al- 
lowing it to rest a few months, crystals of hyper-oxygenated 
sulphate of iron, which I could scarcely distinguish, owing 
to their whiteness, from sulphate of alumine ; but the action 
of light gradually yellowed the surface: their whiteness 
could be restored, however, by a slight washing. We may 
in the same manner procure a sulphate of iron hyper-oxy- 
genated, a little similar in ,~ hiteness, by precipitating the ni- 
trate 
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PartSal Fhsion of Metal l.y the Electric Discharge. 7a 
Irate of iron, and dissolving this precipitate (sweetened, and 
freed from the greater part of the water), by little and little, 
with sulphuric acid, which ought o be concentrated, in 
order to obtain~ without evaporation, crystals of sulphate of 
hyper-oxygenated iron. This salt possesses an incompara- 
ble astringency. 
The operation of the transmission of oxygen appears to 
manifest itself the more upon pieces of linen simply dipped 
in acetate of iron, and maddered, since we are obliged, in 
.order to bleach them¢ompletely, to expose them a long time 
in the field, if we do not choose to make use of the artificial 
process of bleaching. The printed parts of these pieces of 
cloth are often weakened~ and appear sometimes as if pierced 
with a sharp instrument~ or burned with a concentrated acid: 
such a circumstance could not occurj except from the action 
of the oxygen of the eoloured oxide of iron, oxygen being 
successively restored to this oxidable body by the atmospheric 
air. 
Minerals do not present the only substances which ox. 
idate gradually, and by intermediate rms~ 
Indigo furnishes a proof that vegetables (and I may add 
also that animals) will produce similar results ; for a so- 
lution of any kind of indigo (I except, however, the sulphate 
of indigo) may, in de-oxidating or in recovering oxygen, 
pass through all the degrees of the shades of blueish green, 
even to that. of a very yellow olive, and yet preserve the 
same quantity of indigo in solution. The beauty and soli- 
dity of the blues for dyeing, and of the blue for pencilling, 
depend much on the different degrees of oxidation. 
XIV. On the partial Fusion oJ" Metals by the Electria 
Discharge. By a Correspondent. 
To Mr. Tilloch. 
SIR, 
I TAKE the liberty of sending you some further experiments 
and observations on the partial fusion of thin plates of me- 
talj 8cc. an account of which you was so kind as to insert in 
your 
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